Pt/CeO 2 thin films were deposited on Si and Si 3 N 4 substrates by magnetron sputtering at room temperature. Growth of the films on Si and Si 3 N 4 were characterized by XRD, FESEM and AFM. Interaction of Pt/CeO 2 films with Si in Si and Si 3 N 4 substrates was extensively investigated by XPS. XRD studies show that films are oriented preferentially to (200) film upon successive sputtering, whereas this ratio decreases initially and then increases in Pt/CeO 2 /Si film. Pt is segregated at the interface in Pt/CeO 2 /Si film, whereas Pt is diffused outwards in Pt/CeO 2 /Si 3 N 4 film as observed from depth profiling studies.
Introduction
Metal oxides are an important class of materials due to their potential applications in heterogeneous catalysis, photocatalysis, electrochemistry, sensors, solar cells and electronic devices [1−10] . Addition of a second metal into metal oxide matrix forming a mixed metal/metal oxide interface can exhibit interesting properties that are fundamentally different from those of respective metal oxides. In this sense, detailed understanding of metal/metal oxide interface is very crucial from fundamental view point.
CeO 2 has been extensively studied due to its various applications in last several years. It is an attractive material for various catalytic, electronic, optical, electrical, electrochemical, gas sensor and corrosion resistant applications [11−19] . In recent years, Pt/CeO 2 catalyst has widely been used in auto exhaust and fuel cell catalysis for its high activity [20, 21] . Catalytic activity of Pt/CeO 2 is influenced by redox nature of CeO 2 as well as the synergistic effect between Pt and CeO 2 . Pt/CeO 2 thin films show significant catalytic activity towards methanol electrooxidation and high activity in polymer electrolyte membrane fuel cell (PEMFC) as anode material [22] .
Matolín et al. have demonstrated the presence of Pt
2+ species in Pt/CeO 2 thin film grown on Si substrate, whereas both Pt 2+ and Pt 4+ species are observed in the same film grown on carbon nanotube [23] . This suggests that substrates influence the oxidation states and concentration of Pt species.
Pt/CeO 2 thin films have mainly been grown on Si, carbon nanotube, graphite foil, glassy carbon and glass substrates [22−28] . Significant works on the growth, structure and interfacial reaction between CeO 2 and different substrates have been in the literature [29−32] . Recently, we have investigated interfacial reactions between CeO 2 and substrates like Si, Al, Ti−6Al−4V alloy, Si 3 N 4 and glass using XPS [30, 31] 
Experimental methods
Pt/CeO 2 thin films were deposited on Si and Si 3 N 4 substrates using a CeO 2 target (Allvac, 99.9%) and Pt foil (Arora Matthey, 99.9%) employing magnetron sputtering assisted by inductively coupled plasma generated with 50 W radio frequency (RF) power at 13.56 MHz. Pt foil was kept on the middle of the CeO 2 target. The substrates were cleaned with acetone/isopropyl alcohol by sonication prior to loading into the vacuum chamber. The chamber was pumped down to a base pressure of 3 × 10 −6 mbar. The substrates were etched with H 2 plasma prior to deposition of thin films. Sputter deposition was carried out at room temperature with Ar atmosphere at a pressure of 8 μbar. The substrate was biased to a constant negative voltage of 150 V, whereas the target was biased with bipolar pulses of 300 V using a pulse generator. Thickness of obtained Pt/CeO 2 thin films is 25 ± 1 nm. 
Results and discussion
Structural and morphological studies , respectively [20, 23] .
Peaks at similar binding energies are also observed in Pt/CeO 2 /Si 3 N 4 film. However, [43, 44] . The presence of these species at the interface of Pt/CeO 2 and Si shows the interaction between them where it can be expected to bond in a Si−Ce−O matrix in the form of silicate [41, 45] . On the other hand, a single peak at 101.6 eV in Si2p core level spectrum in Pt/CeO 2 /Si 3 N 4 film is attributed to Si−N bond in Si 3 N 4 [46] . It is to be noted that observation However, C Pt /C Ce ratio shows a different behavior at different stages of sputtering. In case of Pt/CeO 2 /Si film, the ratio has been observed to decrease up to certain layer and then it increases, whereas it decreases monotonically in Pt/CeO 2 /Si 3 N 4 film. In Pt/CeO 2 /Si film, Pt appears to segregate at the interface of Si substrate and film as observed from the C Pt /C Ce ratio in depth profile. In contrast, Pt seems to be diffused outward in case of Pt/CeO 2 /Si 3 N 4 film.
In the present study, there is no diffraction peak related to Pt metal or its oxides in the [49, 50] . However, in the present study, platinum silicide formation has not been observed as evident from core level binding energy of Si2p core level. 
Conclusions

